protection efforts 2 ; to practitioners including various stripes of cardiologists, our staffs, and safety specialists such as medical physicists; to organizations which accredit and pay us; to the national and international organizations dedicated to radiation safety. Of course, all these efforts begin and end with the patient, and reflecting this, one of the most popular talks at the think tank was that delivered by the patient advocate. Sustained efforts to ensure continuous quality improvement in the realm of radiation safety will require greater collaboration and communication between these stakeholders, as the base of expertise needed to ensure best practices will always be divided among these groups, and the responsibility to patients will always remain a shared effort.
Indeed, ASNC is currently participating in numerous partnerships with other stakeholders to improve radiation safety for patients. These include (1) the Image Wisely TM campaign, 3 a multi-societal program spearheaded by radiology and medical physics societies aimed at lowering the amount of radiation used in medically necessary imaging studies as well as eliminating unneeded procedures; (2) the similarly named but distinct Choosing Wisely TM program 4 of the ABIM Foundation together with Consumer Reports and nine medical specialty organizations, aimed at sparking discussion between physicians and patients about the need for common medical tests and treatments that provide little benefit yet may harm (Table 2) ; (3) research and educational efforts together with the International Atomic Energy Agency and European Council of Nuclear Cardiology; and (4) a forthcoming conference, organized jointly with the Society for Cardiovascular Computed Tomography and funded by the National Heart, Lung, and Blood Institute, dedicated to improving laboratory practices for patient radiation safety.
Illustrating the importance of such cooperation, this clinically driven think tank identified as a priority the intensification of basic and translational research into mechanisms of low-dose radiation effects. Such mechanisms include the bystander effect, a phenomenon through which irradiated cells can induce mutagenesis in neighboring unirradiated cells, 5 the adaptive response, through which previous exposure to a low ''priming'' dose of radiation may be cytoprotective against a subsequent larger dose, 6 and genomic instability, by which radiation exposure induces cellular instability that is transmitted to progeny cells, persistently increasing their rates of genetic changes. 7 These phenomena and their convergence may result in cancer risks from low-dose radiation that are lower or higher than would be expected from the linear-no-threshold (LNT) hypothesis, 8 and thus their elucidation have potentially important clinical implications. The think tank proceedings communicate the need, as perceived by practicing physicians, for support of research into basic radiobiology. In fact, the primary mechanism for funding such research, the Low Dose Radiation Research Program of the Department of Energy's Office of Science, has been threatened by recent budget cuts. 9 Ultimately the interests of patients would be best served here by cooperation between stakeholders as varied as nuclear cardiologists, geneticists, and legislators.
Appropriately, the think tank proceedings provide recommendations aimed at all stakeholders, not just cardiologists. What are some take-home messages that this document delivers specifically for the practitioner? The breakout group on reporting dose recommended ensuring consistent and complete recording in reports of radiation exposure and parameters required to estimate dose. For nuclear cardiology studies, this means we need to document in our reports the radiopharmaceutical(s) used and their administered activities (mCi). The breakout group on dose reduction strategies emphasized education to create a more uniform understanding and approach to dose minimization techniques. For nuclear cardiologists, ASNC has published several documents addressing dose reduction approaches and strategies, [10] [11] [12] which are worthy of study and implementation in our practices, and numerous talks at the annual meeting in Baltimore will focus on radiological protection, including an entire session on the theme of ''Radiation Safety in Nuclear Cardiology and Cardiac CT.'' The breakout group on education and communication identified the need to disseminate best practices, including use of appropriateness guidelines and laboratory accreditation. Such appropriate use criteria exist and are regularly updated for radionuclide imaging 13 ; these also merit careful study and implementation. Three organizations-the Intersocietal Accreditation Commission, the American College of Radiology, and the Joint Commissionoffer the opportunity to have our laboratories accredited.
Thus, by taking concrete efforts to improve radiation safety in our own practices, and by working together with a wide range of stakeholders to create a culture of safety, we can move towards the twin goals of keeping radiation doses as low as reasonably achievable (ALARA), and keeping the benefits-to-risks balance of cardiac imaging as high as reasonably achievable (AHARA). 1 As pointed out in the think tank proceedings, this is an ongoing process. While the Tyson's Corner think tank represented neither a beginning nor an end of this journey, it served as an important meeting point to share ideas and set goals with a broad spectrum of experts, and a milestone along the road of progress for radiation protection in cardiovascular medicine. Table 2 . ASNC/Choosing Wisely's list of five commonly used nuclear cardiology procedures whose necessity should be questioned or discussed
